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(54) Verfahron und Anordnung air Hersteilung eines Tunnels an SchfloVortrleb 



(57) E«winJ«nVertahrenurdetruiAn^ 
Heretenen eines Tunnels tm Schflduortrleb vorgeschla- 
gen. wobei zunachs* eine VSortnebemaschine 1 nil 
einem Schild 2 und einem SchWschwanz 3 unter Aus- 
soNeben sines Rohistuoks 1 1 aus dam SohMschwanz 
3 vorgetrieben wild. Danach wird ein aufweRbaree 
Rohrstock 11" durch den bereitB ausgebauten Rohr- 
strang 11. IV. 11" hindurch In den SchMscnwanx 3 
transport art und dort auajeweiteL Naon Aneseren der 
Aufwrtung wad das mrigeweitete Rohrstock ir an 
das bohrvortriebssealge Ends des bereft* ausgebauten 
Rohrstrengs 11. 1V. 11" angesetrt und beim vbrtrieb 
der Vbrtrtebsfnaschlne 1 aus dam ScNIdschwanz 3 
ausgerehoben. Diese V&rfahreneschritte warden wie- 
demon, so daB sich »n sofortiger Ausbau dee herge- 



stefiten Tunnels mH einem aus aufgeweiteten 
Rohrstuckan 11. IV. 11". 11*" naammengesewen 
Rohrsvang ergjbt 

Eine basondere bewrrugta VsftahrensvsjfafTte 
cioht den Tfansport von autareHbaren ZusatzrohrstOk- 
ten13NndenSchMschvOT3vor.walcn^ 
Bereiohder6loekantan 12 rwiscnen zwel Rohrstnc fcsn 
11, ir Bufgewenet warden und den Rohretrang auf 
cfioc* W«ta zontrieron und stabiiskrert 

Anwendung finds* die Erfindung voraigsweise bei 
der famgestauerten Henneajng von nfchtbeg^hbsnjn 
Kanalen. 
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Baschreibung 

Dia Eifindung betrfm ein Uartahren zum HersteOen 
ekies Tunnels im Schftfcortrieb sowie eine Anordnung 
mr Durchluhnjng das VwUluww. * 

Es en sett langem betennt. Tunnels im Schtttvor- 
tneb hanrustaflen, bei denen ein sotortlger Ausbau mrt- 
teis Bnsotzon von Tabbing en eribfgt Hierxu beHndot 
sich im Schidschwanz der Vtortnebstnaschine at n TOb- 
bingerektor. watcher de einzdnen TOtbtnge im Schutz 10 
des SchBdschwanzaG zu einar TUnndrOhre zuGammen- 
setzt Das Efgabnia tst ain irvsitu hergedeties Rohr. 
welchas aus einar VietaN von einzdnen Sagmanten 
zusammange&etzt ist 

km Bereich dee aogananntan ftferatunnefnp, ate is 
bairn fvngedeuertan Herstefien von Kantian, ist ain 
TOttfnpBucbeunlchtmc^^ 
zan der TObbinga zu einar ROhre let vosaiitomatisch 
oder famgeetauert nicMdurcNiaVbar. 

Nteht bagahbara Kanftie. betaptdsweise Hausan- » 
echJossa. Ldtungen zu Be- und ErrtwGaserung oder 
Ver- und Ertaryurgdettungen, ararden immer nodi in 
vWen Fallen in onener Bauwdse hergestett. Demge- 
gandbar biatat daa Mictrtunnaang rrtt aolcrtH^ ^ 
b&u aber schon Jetzi erhebBche Vortale. ss 

Der sotortigo Auebati wind bairn Mkrofcmafingwie 
fc4gt erziefc Bne NtarWebsimschine wad aus ainem 
Startschacht haraua mfttds einar vbrpreBelnhaft In dan 
Boden vorgetriebea Warn die NtorpreBdnhdt ganz 
au&gdahren ist wW der Tunnetorlrieb gestoppt, de * 
\A0rpra6ainhact zurud«etfthron und eel RohratOck an 
das ScNktechwanzanda angesetzt Die v^rpreBainheft 
adiMdtt RoriatOcK und n^ 
acNnt, in den Boden, urn den Tunndvon^tortzus* 
zen. Durch suteeodves Bneetzen von wefteren as 
RohnstOckan in da VbrpreBdnheft entstaht ain Rohr 
dra/^ancfectenSprtzecfeNta^ 

Die Kraft der vbrpreBainhaft wirkt bei deter 
bek&nrrten vbrgahansweiaa jeweile ati das aiatzt abv 
gasetzteftorinaOckunduberdesw « 
triebsmascffne, so ctaB da bendbgte Kraft Wr den 
Vbrtrieb mit zunahmandar Rohrtajvaaundantsprechand 
anwachsender Raibung im anstehenden Boden stafig 
groBer wfrd Je nach Bcdsnbeachaffanheft ergJbt sich 
daher eine martmale Rohrttnge. |anaeHs der em Bn- 49 
satz von extra enzuateoemden und zu versorgenden 
DehnenMtanen notwendg wild. AuBerdem tat ea bn 
eben beachriebenen Uertahren eahr aufwencfig. 
gaiuurnrnca lumaia *wn\M ion pi i. 

Ausgehend von deeem Stand der Tec^ so 
Bfindung da Aufgabe zugrunde. ein Vertahren und 
eine Anordnung zum HarsteOen etnas Tunnels in 
Schdo>^ortrieb berertzusteflan, mit denen insbasondara 
rtcht begahbare Turwds und Kanaie ml totortigem 
Ausbau unter Varmaidung der ortenen B au w ei se such m 
Ober groBe Dtstanzan und gegabanenfsla mit KrOm- 
mungen prebtamloa hergastelt warden kOnnen. 

Diese Aufgabe ist durch ein Vertahren mit den 



MerfcrnaJen des Anspruchs 1 bzw. durch eine Anord- 
nung mit den Mertonalen dee Anspruchs 15 gdOst 

ErfWungsgemae wind bdm vortrieb einar vor- 
aieb M TTB sdine mit emem Schid und ahem Schid- 
schwanz zunftchst ein RohrstOck aus dam 
SchOdachwanz a^ageechoben. Vbm St art schacht her 
wkd durch dieses RohrstOck htndurch ain aiiwettbares 
RohrstOck bis in den ScNUschwanz transportiert und 
dort auf dan gteichen Durchmesser aufgaweftatwiedBS 
berefta ausgaechobana RohrstOck. Die AuNveitung wird 
anBOert, das aufgewarlate RohrstDCk wkd an das aus- 
geschobene RohrstOck angesetzt und bairn weftaren 
Vorttab der Vortriebsmtadvna aus dam Schid- 
schwanz ausgeschobea Danach wM ein wefterea auf- 
wartaas RohratOck durch den durch da balden 
c^satzanRohfstuckegebidetanRo^ 
oanSch*JachwanztTnarxrt^d()rt 
fart und an den eusgebautan Rohrtaang angeaetzl 
Dies* vWfahransschritte wiedarhoien sich. bis do 
gawK)n schu i7Uineil^anakhttA 

MR dam enlndunr^gemftBen Vartahren wW ein 
gbeoteartig zutajnrnangesatzlar Rohrsirang harge- 
deH wafcher auch KrOnvnungen aufwacsan kam. Die 
ainmal ausgeechobenen Rohrstucka btaben gagen- 
Ober dem anstehonden Boden ortstast. so daB ratethr 
Maine Radan beim llmetvortrieb gefahran warden 
Wnnen. AuBerdem sind de ttr dan vortrieb benOtigten 
Krtkfta von der Enttornung zwischen der Vortrtabsma- 
Edwie und dem Sts^tscnacht unabhftngig. 

Dadurch, daB tomplatte RohrstOcto ate Qanzesii 
den ScMcWiwanz varbracht unddxtledgfidiaufden 
gewOnschtan Durchmesser avfgeweitet warden, tat as - 
an Qeganastz zum bekarmten TObbingausbmt - mog- 
Idv den Ausbau dee TUnneta Im Sdildsdiwanz farnga- 
deuertvorzunehmen und auch nichtbegertaxeKeniJe 
anzufartlgerL 

Dia e r ta id u rig sg err a lBe Anordnung zur Durchfoh- 
njng dee Vlarltfvena umtaBt naben einer bekanntan 
VU biebsinaschine mft ainem SchMd und ainem SchM- 
schwanz eine Anzati von aufwehoaran RohrstOckan, 
ein Ihuwportmittd zum Thvisport d^ RdtnrtOcfca in 
den SchiWschwanz, Aufwaiteavichtungan zum Autwei- 
ten der RohrstOcka, welche vorzugswetse an den 
F to h ret oc k an setxt angaferacht sind. Amjp^rvwrichtav 
gen zum Anatieran der Aurwaitung. wobei de Aufweft- 
a Wdrt u ngen aatoetanatiarand auagebfldat eetn 
lawman, aina Roshloniereinrk^ 
jowaaaimSchictechwanz atig^^ 
dan bereita auegebautan Rohrstrang sowia Mftm zum 
Ausschieben der aufgewaiteten RohrstOcka aua dam 
ScrtidGChwanz, welche gjeichzeiSg dan Vortrteb der 
VonYiebsmaschina bawirkan kOnnan. 

Dia aufwaHbaran RohrstOcka bedehen vorzugs- 
wetee aus ringformlg zusa j nr n encjebogenen. autweitba- 
ran B&ndern. deren Enden dch m unaangsrichtung 
Obertappen.AufwartbanjBarxSwo^ 
Abdchtan von LacteteBen In KanaJen rjaraittverwandat 
und sind betepidswefce aiis der DE 93 13 379 U1 oder 
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(tor DE 44 01 318 C2 betanrt. 2weokntt8igerwei&e 
besteht ein totctw Band aus faderetasfisch vertermba- 
rem Material. b«sp***«is© aus Stahfelech. 

Zwischen den im kvwren dee SdwdBchwanzes 
aufgeweftsten und ausgeschobenen RorirtOcken, wel- 
che den Rohrstrtng olden, und dem enstehenden 
Bodenvwbtetotindef Regei eln Wngraum. Dleser wtrd 
xwockmafiigemase verfOIlt befcpiefsweise mrt einer 
achnet! erhartenden Suspension, um den Rohrstrang 
zu stQtzen und hm fOr den Vbrtrieb der \tortrf ebema- 
scNns ausr eichend Haft zu geben. Die VarttCung des 
Rngraurrs erfolgt vcrzugsweise Ober trseMioiwttsen 
am vortnebeabgewandtan Ende dea Sehildschwanzes. 

Um zu verhtndern. daB gagebenenfafe vcfhande- 
nee drOckendes Waaaer in das Imra dee Scrwd- 
schwanzoe eindrtngen kana und um d^ VarfOamasae 
for den Hnpraum vom SUeVachwejizlrinenraum torn- 
zuhaaan, tet ee vorteflhsfl zwtachen dun AuBenwan- 
dungan der RohratOcka und der foenwandung dea 
Sctwdachwanzee range aua gummietaatiacham Mate- 
rial anzubringan, de rich beftm Aufweften der Rohm* 
tOcke an der en AuBenwandungen und gWchzeitig an 
der tonenwandung dea ScNktechwanzea dchtend ante- 
gen. Diese Ringe konnen entweder anden AuBenwan- 
dungen der RohratOcka Oder ortsfest an der 
Irmenwandung dea Schidechwajizee ang^bractt sain. 

Die Abdichtung der Stoekanten zwischen den ekv 
zetnen Rohretockan gegen drOdkandes Wasser Oder 
gegen de VertOJrrasse kann dadurch vorgenommen 
warden. daB die AuBententen der RohratOcka ieweUa 
mit einem gurmfelaatfecnen Material Oberzogen smd, 
ao daB beim Anaetzen elnea RohrstOcte an den Rohr- 
Strang gummWastiecheG Material auf gummtelasth 
schea Material st06L 

Bei>%weno*jngvonringforiTwj 
nen Bandem, daran Enden skch In U riw a nparich tung 
Ooertappen, W aa vortelhaft weiin zwischen den aich 
ooertappenden Bandenden JoweUe eine im wesenflh 
chen axial vertautende OWttungangeordnttlatumein 
Bndringen von Waaser Oder VaffOflmasaeaidaslnnere 
des Rohrstranga an deser Staffs zu verhinderrv 

Besondere Vbrteile ergaben sich. warm die autweit- 
baren RohratOcke mrt einom Morrtterwagen in den 
SdiaoachaiaitttrarispcftW 
wagon eine Beta^g u ngsvorrtahtung lor die Aufwaftaav 
richtungen tragi und mt deren HMs de RohratOcka Im 
Scrwdschwanz aurwertet Die Ajfwe^iUfejngen des 
aufwehbaren RohrstOcte konnen berate im Start- 
schacht in Bngriff mt der Betatigungavcfrichtung dea 
Momierwaoena gebracht werden. istach dem Ttertsport 
dutch den Rohratrang ward der MortierwagenlmSchad- 
schwanz posttentart Danach wild de BetaJbgungsvor* 
richtung aMMert und das Rohrstuckautgeweitat Soiat 
auf einfache Wetee sichergeetell daB das Aufwoften 
dea RohrsaXte automatisch bzw. ferngeateuert erW- 
gen kann. 

Der Mortferwagen kann da aunveHbaren Rohrs- 
tOckB einzetn Oder auch paarwaisa in den Schfld- 



Gchwanz transportieren, Past der gesamto Wag 
zwischen der Vbrtriebsma sc hjne und dem Startschacht 
kann vom Montierwagen wflhrend dea Ausschiebens 
dea zuletztauigewetteten RohrstOcks zurooVgelegtwer- 
5 dea so daB das Wn- und Hertehran dee Wager* nfcrrt 
zu Verzogerungen fOhrt 

Die tor den Betrteb der ttxlriabsrraschine notigen 
VerswgungsfeHungen Eegen im bereits ausgebautan 
Rohrsaang und werden Nnter der Vortriebsrrtaschine 
to hergescNeppt Sle mOssen berate Im Startschacht In 
die airfweitbaren Rohrstucke eingetadert werdaa so 
daB die auf der Imenwandung des Rohrstranps eufta- 
genden ve i sorgungsleftungenden Transport der Rohrs- 
tocka hi den ScWktechwanz beranderrt Um dese 
is Schwierigteften zu beseaJgen. wad der MoraJerwagon 
wjrteanattarweise mrt einer Bnrichtung versehon, wei- 
che de VersorgungaMunpen vor dem Mtanaerwagan 
irt^urilNrtartwnwieder abtogt SokQnnandaaiif- 
waHbaren RohrstQcka auch Im etigetadettan Zustand 
so bet t^ rierunga W durch den Rohratrang hindurch trans- 
portiert warden. 

Wettare Vbrteile ergaben sich. warm der Montier- 
wagen im Schfldschwanz an eine Andockstafion der 
Vbrtriebsrnaschine angetoppeft wird: rterdurch wird 
25 der Montierwagen in relativ zum Schaoschwanz defi- 
nierter Lege feat mit der Vortnebsmaschine verbunden. 
bevor die Aufweitung des RohnrtQcka erfolgt Die Posi- 
aori tore fc yte h t uno kann der Andockstabon zugeordnet 
sein und auf diese einwaten. so daB ein genauea 
50 Ansetzen des neu aufgawoteten RohrstOcks an den 
bereita ausgebautan Rohmtran g ferngeateuert bzw. 
automatisch sichergestelt 1st 

Die AndcckEtation bietet weiterhin de MOgfichkart, 
den Moritierwagan Ober geeigneta Kupplungseiemerrte 
55 an de Venwrgungsiartungen der Vortnebsmaschine 
afizuschOeBeaCberdteAnooctetaito 
weisa der Aiwiauerimpula for da BetaJgurigworrlch- 
tungen an den Montierwagen aja ftanjataHat wanton, 
Oder dleser kann mft Strom, DrucWufl HydrauHkol Oder 
w dergieichen tar die auf dem Montierwagen zur Aufwei* 
lung und Posittonierung dea RohrstOcks vomandene 
Mechanic versorgt werden. 

Eine besonders bevorzugte Weitemfldung das 
effavtagsgemftBen Vertehrens besteht daria daB 
45 zusatzHch zum aufwehoaren Rohrstock jeweils ein 
Zusatzrohrstuck In dan SchQdachwanz tranaporttort 
win! welches nach dam Aufwettaa Airebaren und 
Ansetzen des RohrstOcks an den berate aucgabauten 
Rohratrang in den Bereich der StoBkanta zwischen 
so RohrstookiindRohrstranflverbn^ 

tet wird. bis aa an der airienwandung des Rohrstrangs 
antiagt Danach wad die Aufweitung des Zusatzrohr- 
stocks arratiart 

2weckma8iQerweise wird zum Transport Jewels 
sb einesRohistOcteurrieaiosZus^ 

aerwag en varwandet, der de beiden Teitozuaarnmenin 
den Schiktechwanz transportiart dort zunachat daa 
RohretOck aufwdtet anretiert und an den berefts ausge- 
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baufen Ra nre&i in g arastrt. und danscri das Zusstz- 
rohrcSuck in Pfc^ficn brmgt oug wdtel imd oiratot Erst 
nsch <fiC3cn Vcrfafcrcnscehrften wild cfeo RenrctLtcfc 
beim cetaen Bchrvortrleb cu3 dem SchCdscheanz 
ausgescftabsn. s 

Bd cfleacr bssomtero vcrteShaften VaC^erawart- 
anta Gftisteht dn Rohrstrartg, der eus andnartdem©- 
setzten RchrstOflten bssteht wcbsi jsder 
VcftindimgssCoB stficsfcsn zwd bsnacttotcn Rdtro- 
tQcten Ota Gin on den tnnenttandungen bddcr Rote- f < 
tQcfea zugjdch ongGprafitos Zu3s2zrchreiut& ver&gt 
Dieses Z u^la onrs tucft tenn gdeh tong qio cBo cgerfr 
Ifcften RcnrcMtato euegsb2dea odn. co dnB each cm 
Ergdjres dn doppsftagmggsr RotosSrang ergfct Urn 
Contend su qjsiren tend um Wotd KrCnimungsjofisn h 
dC3TUnne^auemtflggchai.dnd<go Zus uU i ofuu ttttto 
voraigcsdsQ dsuEch Wteer do cflo dgcn&ten 
RntagftforapgrfrrdGl 

D3o ZustSOTrfmstOcte) biota) den gro6sn Vcrtcl. 
da8c&d&{3x&bcn2ctt&^^ a 
und En Duct Lege sueSranto c&fcOtelsren. Dcnsbsn 
<£ctoi da dsn durrit cfie Rohr^ficSo gsSfideten Rohr- 
strong nach auBcn dx ouch vsenn KrOiranungsn dos 
Tlmnob zc&chcn den dnzdncn Rohrotflchen Fmgcn 

eTZeugen. * 

Oss gessmto crrmdurtgcganaBe \feriahren aim 
KcrsJcacndncsTurmckto 

cteuert orfoigGn. oaa for rtcM bsgchbana Kcnfilo von 
grOffisr WtGhUQ&St 1st. 

Ncbsn dsn vortei&iaften Wdteibadungen ctes s 
crfindurtgcgcmflBen Verfeltrcna, <fio etch in den AnaprO- 
cton 2 to 14 finden tessen, eiBsbsn e5ch vorte£hsfte 
A usgaste temgen der GrtrmfungsgcmaBcn Anwdnung 
au3 den Afcprttehcn 16 b& 29. 

Ko Artttrtramg zur DuicfcSttnung do Vbtjfcrcna s 
tarai fn^besorttoo dnen E^tonllacscgcn iDTtox^ to 

edaggung^srrttt^ 
gcntrJ^cabd^ccoEmaoGG^^ 
dnem Drchwcrtofiug besteht. wdcitss efch beim Au2- 
weSien dc3 Rnftrefficte Em Etrtgifi? mft einero rated der < 
Au^drtrtcKung federate! und enhebbar scsao 
obOGrttbsr ousgeitfdsa 1st Das genanrtto RteddcrAiri- 
oe^rtnehtag harai ateo echen tm Stertechactt auJ 
das voT2ugv^33 nach eben gerkMe& DTGfcasrteGug 
ouJgosctet werden und effthrend deo Tran^crta dos < 
ouf^sStocnRohicSCttoi^tf 
tsfechrism dor to^enx^sn Em ScMKEctoans aig©- 
tontmcn Est tenn <to Drchncrt^Kug oitgchcbcn wcr- 
den, too d£& RtshnsCOck tm SchcSd dos 
Scft£d$£fts£ifl2G3 QrtJsgl Dsn&cSi tenn das RoftreiQifc i 
durch drritoches Drehsn dss DrdK^srtoteugs bsn3nde- 
rungsfrd ou?gcEf©tte3 wcixfen. 

Zur DurcWcmrung <ter VerfctocrevorbntQ, wotaJra 
rrtit ZusatznohnsKCcton artodtm. vsrfQnt der Rtontowa- 
gen vcraugswdso Obex «sd Botfiiigungsvonichlungsn, 
dio unobhOngig wmcinarateJ bc^a^bar. uncbhDrtgpg 
voneirtandsr onhcStor und EbscnJ^ar so»lQgsgsndnj- 
ander ve is c htehb ar cusgebfidet sEnd. Hterdurdi term 



zunncrts! dn RohnstQck En der cbsn bsscrmsbsnsn 
Wdso aufge^dtei und on den bsrdto cusgsbauten 
Ptortisfirzing angosctzt waxfen Scdorm tenn (So xwdto 
Pfflffifflmggtfmftrfifting fur dn ZusstercftrcSCck cndsrtg 
der Rohrachse verschoben und das Zuealzrchretuch 
mittob Anhcbcn der zundtflngen Be^O£g u ngswmch- 
tung an den Schdtd der [ruurnxruSung dss Rohr- 
strangs angetegt und aufge^dtet tverden. 

Dos orfindungsgernQBo >tafahrcn und do Ancid- 
mmg m DurchJQJmmg doa >feJfe^Gro wenten Im foJ- 
genden durch dn AusfQhnmgj^td^d nfiha ertautert 
OJsses rand onhand der bdgsKlgten Zdchmmgsn 
bsscftrteben.EosGcgsn: 

Rgur 1 Bncn cdtCdtcn Schnitt tiurch drts Vor- 
Wcte?C2cKno ma dem wndcrcn Ertdo das 
bgrda gf?g gb ^ f Kn RchA&uifl a; 

Rgur 2 ctesOoteil Ilou3 Rgur 1: 

Rgur 3 drta DarsteOung c& Rgur 1 cs®rtrend elnss 
^pSficroi Verfehrcn3£b3Chn3ts; 

Rgur 4 das DctoH IV cm Rgur 3 cyChrend c^nes 
ftochqi^e^Ver^En ££to ^tni^ 

Rgur 5 dncn Schrtitt cn3tang to Linio V-V gemaB 
Rgur 3; 

Rgur 8 dno perspeMiviscfto Sfczzo dnes {^cmier- 
wegsns; - 

Rgur? dnOTAbschnfcdnesmatoEiftra^ 
gestcDtcn, iricW bcgeWorcn Kcnds; 

Rgur 6 dro CtensJeSung crto Rgur 1, jotoch dnss 
endcren AusSlhrung^bc^g&is, 

Die in Rgur 1 dargesfteS® >/brtrlebana8CKna 1 
um2a» dnen SdKhi 2 rrdt dnsm nssttdgsndsn Sdt!2d- 
ecJwwsnz 3 und dnsm Scnnddrcd 4, isdchcs rrtit Hart* 
mstelterertaeugen 5 versohen 1st Der in dnsn 
njechsrraum 3 getengsnda Abraum fiber einsFer- 
derteSung 7 En den (rdcW dsge^Gacn) StertetfccM 
abgddta 

Ko Vbrtricb3i!2ScWno 1 io* rnS^SteuerzyMrtdGm 
8 lenSto. Sn Drcterfcicb 9 crasug^ dte OUdsnBchr- 
vcriricb notefentCRO DrcKbc^cgung. udC ng egen <Eo 
Vbrtricbdccft nmQdo VbrtricbsyQndcni 10 crseugt 
c£rd. weScho dch £u? dem duicSi <Ca RchrstCcte 11 ( 11* 
und 1 1" gsbildeten Rchrstrang dbstOtzcn. 

An den SCoStanten 12, 12 , swfechcn den dnzdncn 
RohrsttWtenll. 11'und iroEndCTdsntrmsrwsamhm- 
gen der Ronrstacte 11. if, 11" onOegsnds Zuste- 
rohrstflcte 13 und 13* ongeardrtcl wdcho den 
Rdms&ang stebf&sJeron und gegen dntf/ingendes 
esrobdicftten. 

Die Nfertriebszylirtder 10 etmzen stah mft Ehren KdJ- 
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benttai^wil4auJeinerDajckpta«o15«Uwek^ 
c^n^aufdemvordertfenRotostuckll aufiegt 

Wetefhin sfchtoar find efte PosWortereinrWAing 
18. welche mrt einer Andcdtfation 17 msammenwirfct 
sow* Versoryunoslortungen 18. Hattaplatten 19 und 
FOhrungsscWenen 20. Die Funktlon cieser Te0e wird 
Gpflter ertAutert 

F&m 1 und Figur 2. eine vergrOBerte Darsteflung 
des Detaia II aus Rgur 1, zeigen den Vertahrensab- 
schnftt ki dem das AusacNeben etnas Rcfrstocks 11 
aus dem Scrtkfcchwanz 3 beim gjaictttemgen ttxtrieb 
dor VtortriebsmescNne 1 erttgt Herzu 1st in Figur 2 
deu^zuaer^wieaichcJeKotoeitstangeHaufdef 
Druckptatte 15. und dese dch auf dam RohrstOck 11 
abetOtzL An der Stoflkante 12 xwcschen dem RohrstOck 
Ituraic^RohnrtucklVsrtztdasZusatzn^ 
Beioe Tale, oss RohrstOck 11 und eta 
13. stnd ¥or dem AuaacNflben aufgewattat pocftioniert 
undarretiertwofden. 

Sowohf die RohrstOcke 11. 1V. 1V ale auch cfie 
ZusetzrohrstOcke 13, 13' beetehen aus StahWechban- 
dem, welche wch in Urnfa n gE ric htung Obertappea Die 
im Obertappungeberefch auSenfiegenden Bandenden 
der RohrstOcke 11. 11*. 11" tragen je zwei Rrtrel. dfe in 
jeweile einen zahnstangerortgen Schftz Im hmenfie- 
genden Bandende eingreifen und mrt cfiesen zusam- 
men die Aufweftwwicht j ngen 21 bidea Durch Drehen 
der Rtae! warden die balden obenappenden Banden- 
den gegeneferunder venxhoben, was cfie Autwertung 
der RohrstOcke 11. 11\ 11" bewirkt Auch die Zusatz- 
rohrstucke 13.13* sind mrt tolchen Autweiteinricrrtungen 

Die AuBenkanten der RorustOcko 11. IV tragen 
ringsunsaufande Dichtprofle 22. 22*. mHtets wefchen 
die SoBkente 12 atoQed fc h t et wird. Die Dfemwlrkung 
wfcd durch dai Anpresfien dee Zusatzmhrstocks 13 an 
dm foerfwa*djngen der RohrstOcke 11 und 11' im 
Bereich von deran Slo6kant« 12 noch erhoht 

Die DWqprofle 22, 22* and auBen mrt rlngsumlau- 
fenden Dterttlippen 23. 23* versehea wetche die Funk- 
ten von DichJringen Obemehmea We in Rgur 2 
ersfchtfich. verhindern cfiese DicMfcpen 23. 23\ daB im 
anstshenden Boden 24 gegebenenfalls vorhandenes 
druckendee Nasser zwischen dem Aire* ole Rohrs- 
tucka 11. 11*. irgebOdeten Rohretang und der mnen- 
wandung dee Scrwd so ttw anze a 3 Ins frwere der 
Vxtneccmaschine 1 eintirlngan karai 

Derzw«chanc^Rcfrrtrang11.11\iruridc^m 
•nttehenden Boden 24 vwblei>ende«rigraun25w!rd 
ml e*er durch InjefctonedQsen 26 dngebrechten Sus- 
pension 27 verfoffl. Die IrsekfanedOsen 28 dnd ledigOch 
scrtemafisch dargestettt tie befndet «ch rwecfcmaBi- 
geiweise im Berefch des bohrvortriebsabc*wandten 
Endes des Schfldschwanzes 3. 

1st h den Figuren 1 und 2 der Uartarwensabschritt 
dargestet*, in welchem cfie Vortiebsn»sc«ne 1 wge- 
tneben und das zuletzt angesetzte Rohrsiock 11 aus 
dem Schflcfechwaru 3 ausgeschoben wW. so zeigt 



Rgur 3 dan Verfiarvensab6chnat in dem ein durch den 
beretts auegebautan Rohrstrang 11. IV 11" hrdunch 
tansportiertes Rohrsiock 1 i-imScrukiscr*raru3auf- 
c^wettatundancteRorvslackll angesetzt wfatl Die 
5 Vc<triebsmaschine 1 stent dabei sfifl; de Kotoenstan- 
gen 14 sind in de vbrtriebszyfinder 10 eingetehren und 
<fie Dnxkpialle 15 1st vom RohrstOck 1 1 weggazogen. 

Das neu in den ScHldschwanz eingebrachte Rohr- 
stOck 11 m tst zusammen mit einem ZusatzrohrstOck 13" 
io auf einem (War verefrfacht dargestetten) MonfJ e rw ag en 
28 durch den Rohrstrang 11. IV. IVWridurchtranspor- 
fiert wordea Der Monfierwagen 28 est nun an der 
Andockstafon 17 angetoppett und oberdtoft>sitiorter- 
ekviohtung 16 Position gebracht worden. Das Rohr- 
15 stock irieg^aufxweiBetafiguric^von^ 

6m boiden Aufwaflafcwfchtungan 21 aut Ebenso Begt 
daa ZusatzrohrvtOck 13" auf einer Be taa g u ngsvortteh- 
kjng 2Sf for die Aufcrattsinrichlung 2V aut Die Betttf- 
gurigsvorrfchtungen 29. 29^ bestahen im wesenfichen 
to aua Di ehwerkzougen 30. 30*. welche sich im Bngriff mit 
den obenbesotiriebenen Ritreti der Aufwsltairwtehtun- 
gen21.2Vboflnden. 

Die BetMgungsvo m cT i hmgen 29 far das RohrstOck 
11- find einem vorderen Arbertstisch 31 dee Montier- 
25 wagans 28 zugeoronet ste Gind anhebbar und absenk- 
bar ausgebidet Die Betaligungewnctrtu^ 
ZusatzrohrstOck 13* stat auf emem ebenfaDs anhebbar 
und absenKbar ausgebOdaten Nnteren Arbeitsttech 32 
des Morttierwagens 28. weteher reiatrv xum vorderen 
so Arbeitstisch31 verscNecto 1st: dte est rnK einem Dop- 
pelpteii angedeutat 

SowoN der vordere Ajbetettech 31 ais auch der 
hrtere ArbertstiBCh 32 doe Mcrtiorwagens 28 verfOgen 
Ober v^rspanmylKJer 33 und 33*. waiche beim Trans- 
as pc*tdesRorf«od<s11-urdctoZusel^^ 

slcherstaflen. daB die Drsrtwerkzeuge 30,30TlmBngrtff 
rrtdenjewaftgan AuhvajtatmfcMur^ 
Zum Anheben der BetttigungavaTWitungan 29, 29T 
werden cfie Ntorspennzytinder 33. 33* eingezogen. 
40 Der MonUerwagen 28 weist neben Nar nicht sicht- 
baran Rftdern. welche den Mortiarwagen 28 gegen den 
Rohrstrang 11. 1 V. 11' abstotzen und vor dem Rohr- 
stOck 11- bzw. Wrtter dem ZusatzrohrstOck 13" ange- 
ordnet sind. FOhrungsrader 34 aut welche in den 
43 FQhnjngsschienen 20 laufen. WeF 

tagen ole VVson^aigsieituigen 18 mrtteta in regetma- 
esjen Msstanden voroasatienen Hatteptatten 1 9. Beim 
VertarvendesMorrtierwa«« 
11- warden die IHlhrungsschienen 20 aufgrund der 
so FOi¥ungsrader 34 angehoben, so da8 wegen der Hatte- 
ptatten 19 in Ergebnis auch cfie Vsrsorgungsleitungen 
18 Hi Berefch des M«Tlierwag9r» 28 angehoben wer- 
dm Die Versorgungsteitungen 18 station daher beim 
*&ansport des Rohrstocks 11" und des Zusatzrohr- 
&5 stocks 13" kamHWernisdar. 

Rgur4zaigtdasDetaJ NauaFigur3 t iedochwa^ 
rend elnes gegenOber Rgur 3 speleran VWvensab- 
schnms: Das RohrstOck 1 V wurde berete aufgeweitet 
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und on <tes vcrdsro Endodes Rohrstr&ngs 11, 11*. 11". 
also oi <tes RohrsCOdt 1 1 angesofet Dio Autowlcjinch- 
tungcn 21 cmd cc3Btaictocnd, codaBcfio Autec&mg 
dausrhsft tet Dio Orcrreertaargo 30 des vordsren 
Arbstotieches 31 and bsxefts wisdsr ejtgefehren und i 
rccM mettr im EngrE? mft den Rtedn da AutaJlcjuicn- 
tungcn21. 

Da Nntero Aibeitstisch 32 wunte rdativ zum vor- 
dercn Arbsftstisch nsch vcmo vcrschcbcn und ftor- 
durch das ZusaterohrstQo* 13" in Po&S&y gsbrccht 
Des Zu at ao hre tuch 13" bsflrtdsl sic?i mm im Bsrexh 
derStoStantQ 12»»€Ct^demRohnst0ct(11 urtddsm 
Ronrotuck 1 1 ". Durch Anhebcn des DrcJ^rotaGugsSO' 
In den Senate! dsa Rchresrangs 11. 11" und Drdumg 
desKtods der Autoeiteirtrt^^ 
rcttrc^18 # cu3&csx^ 

gen deo Rfl5us£ucto 11 und dss RoJtnaueto 11" 

Rgur 5 adgt dnoi Stfmfc entong der Utti© V-V 
gcmQB Ftgur 3. AuBcrdicgcnd crtenrtt nan dsn 
(geecfcrtfaensn) ScfcfiSsctarans 3 und En Drcutecfci dss 
Ro3rn5tQcSi 11 und das Zus stfaohratC ch 13, oatetodaB 
vwdero Endodes bcrdfc ousgebautcn Rohmlrangs U\- 
den. Dcamitdem McrtJensagsn 28 transportiefto Rortr- 
ssutfc 11" (st cbsnfelte In Draufcictt dargssteBt vctefi 
zm ertennen ist da8 cs *wd CbsrtesJpendo Eitden auJ- 
lada und dinch dno RctoSvbssfsgung dor bscden 
Endsn ouJgswsitQt werden tarn 

Der (vEidnfecht dargestsQte) WtonSiertyagsn 28 
umlaBt neben den berdts besenricbenen Drehwerk- 
sengon 30. dsm tn dfescr Dardcflung oDdn ©cWbafGn 
uttdsrenArt>Gas&ch3l und den tisrspannzyflndem 33 
efn Gsste3 35, weJches GjncnsdtecCa AitosftstEaSisSI. 
32 und cndcrcnscitedb (in RgurS nfcW crtatnbarcn) 
RCdcr 36 ecgJ. ntffck tsdefcen den dor t&mttcrcessn 
28 tm Rohreacng 11. 11". 11" Wn- und hsrbsscgsn 
teitn. 

Am wdCTcn Endo dec fcflcntierwegera 28 fci'ofno 
j^pp^svojTlchtijng 37 acn Artoppsln cn <fle 
Arafoctetatfon 17 dsr VbrtJteJjsnsschinQ 1 angeofdnsl 

Writemin est in Rgur 5 girt zu ertertnea wto cfie 
FChrurtgsrfidsf 34 dss ftAcntiercsgens 28 in dsn Fuh- 
rurtgsecWensn 20 teufen, vrakfcs mmte der HaltepSatte 
10 tfte Vfereorgurtgagsftungsn 18 unter dsm fitonferoa- 
gen 28 orthebca 

Flgur 6 zdgi d no psrspdtfrfscho Dcjcasflurtgdnes 
Bdspieei to GinsnWJcnllensagsn 28. wdchsTbsrdtefln 
dncr verdnfechtercn Form) in den Ftgurcn 3. 4 und 5 
dcfgartcOt fal Au? dem GcgSgO 35 bt c5n vwdcrcr 
Aji>sJsasch 31 angeoidnsff. u?s!cto zt^d Drchmrtc- 
»suno30al3B€tatisuns5vc^^ 
cinncMungcn 21 d® RohnSQtito 11" tragi Aid cfisscn 
DrchwGrtaGugsn 30, tssJchQ enhebtor und GtocnJ^ar 
eiusgc^dsl £nd. Iieg2 cfn G&WrpunMicrt engettoletes 
RoftretCcfc 11" quI. Oct vwdcro Aftocitsfcch 31 Est 
rcc«s und Brfcs rrct VfergcnrEylindcrn 33 venschsn. 
w£chQ dem RohrstOck 11° Cm Zusanuvtsnwlrfeen mit 
den DrehwetUzeugen 30 einsn sichsren Halt fCi den 
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Transport gebsn. 

Der rtntsfo ArbeSsfoch 32 dss Monttsreogcns 28 
b3 rrtitteS VerfehrccWenen 38 und langiOchem 39 
angsvsrscniebtocarfdemQestsJSSbs^B^^ 
cin Drehwertasug 30', wetanco on ZucGmmcnw&fesn 
mJt den recite und finte ongGcnSnslGn Vcreponittyan- 
dern 33* das eben^at^ stricftpuTfttierl engsdsulste 
Zusatzrohn>tOch 13" halt 

hEnfcr dom ZusatxrDnretuc^ 13" ^ dna Gsid 35 
des fttontowE^sn3 28 rrft «vd cbgs^rin^S&n R£dcm 
36 vejfaunden. \^eic?t3 EixJsnxnd Oner Ab^nS&ntg ocrfa' 
rccht carf der ObcrfScho dsi btncnwssitdungdcstercSs 
OVfffl^Hnitfgw R flhA^ r nnga 11.11*. 11"cfeic3cn. B>Srt20 
bs?mdsn cich vm dsm tehreCto 11* xwd cijge^n- 
te^RtoSaZcsschendenbc^^enin RSdem 
88 tst dno WDp ptocsw ntcW i mg 87 aon Artapjjcin 
dS3WinCcJt^cn328cndlQAndc^^ 

Dte cbcn&Ds cm QssteM 85 atgcbnscWcn FOh- 
rung^Cdcr 34 fcufcn In den FC?mfltgcxhk«cn SO, um 
<2gco ac^aronsn den (Wer rticW (fer^cstcDm) Vier- 
conj un g gte aungai 18 tm Berdch dss t^onSerc^sns 
28onzuhcben, 

Figur 7 ccMoCich zcigl dnen Abschnia doo im 
cnTndungsgemaBsn Vertenren mH der cnlndungs- 
gemSBen Ancsdmmg hergesteQcn RuJubUtaiyA 11.1V. 
1 r, 1 1-. ^cinchbrocrtcnGn Urtcn ba ong^dcutoi wto 
dio ZusatzronrstQsto 13, 13* und 13° {ssraflQ btrtsn^b 
der RohrstOctea 11, IV, IV, 11" siteeru fri dieser Dar- 
stoCung wod femer dcuffich, daB die OcMtppen 23. 23* 
der Dfcfc^rcfiJo 22. 22* c5s umSaufendo Kcntrtngs wtr- 
ten. 

In Rgur 8 tea cin ondsres Aus«uhrung^)ci^s5 dncr 
crflrtdun05gcmaBcn Amsdrtung cntqjrccherid der Dar- 
ctcCimg von Rgur 1 goscSgL Dio VbrtrfctawxsWno 1 
cficscs Ainaflmmg^stgriete enSi2a dn Tele^asptea 
40, \^c!cftc3 fan t5C3crt3tcfftcn dyjt^i cin cuBcrtScgcnjfes 
KQ2rch7 41 und dn gegsnflber dios^m kaarid vcr- 
ecWshtoen Innsnrohr 42 dss $ch2dccfcsansea 3 
gebitde^ isl Urn die VerscHebung des KOaroroB 41 
gegcndasCraicnixjrtr42mjCm2C^ 
dio FenJertdtung 7mrtanan TdestepGbschnSt43 ver- 
ssnen. 

Ds3 Teis^«j«e3 40^dun3hTete^«3ay&idST44. 
dio ctah rrctto vordGrcr Lcger 45 cm vcrdcrcn Tdl der 
VbrtrtstorcscMno 1 caste mJEsSo Wn2crGrLD®er46crn 
Wrteren Te3 cto Vartieban£2s5i&io 1 cb^Kson, aa- 
cinartdcrgsscWbcn und weder drtgascgen. Vqj dem 
TcSs^optea 40 verfugt tfo Vbrtrtebsnucchfno 1 Qbcr 
cine AnzaM von vordsren Verqisnnsinnstoi 47. tn enJ- 



^cpieii 40 urrtangcvsrtea Vcr^anncinbstei 48 cn 
der VbrtriGbsnsscWno i. 

Dis Vta^xaitnsWiaJten 47 und 48 bsstehsn{s»eCs 
ous sod KubzySrtdem 49. wnBete wcJchen jo dn 
AuSeracrtdGbech^ 

gedrOcM und on dicscm t&dsr homiegasogen osr- 
den tena Durch Btowechsetndes Be^gan der vorde- 
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rcn Vefspa n ns i nhs i t e n 47 und der teiteren 
Va ep o i neinh eften 48 und mit darorf cbgc^immten 
En- und Ausztafccsfegungai da Tdes2«pzy&ida 44 
crgfot £ch dno wurmsrtfgo Fotfbs»egung dsr Vbr- 
trieb sma echjne 1. so da8 den disss (Or don Vbrtrtsb tm 
wc3cntfichcn nur gegen den enstenenden Bcdoi 24, 
und n5cht gegen dsn eugpsbaufcn Rohrctrang 11, 1V, 
1l".H*"abstOtrt 

Dos in Figur 8 gszecgte AiGftflvimnsbdspieJ oner 
crfindungegsmaBen A noidm mg ormagficto also dnen 
tanSnuieiltchen Vbrtrisix wahrend bn Scftulz dss 
Scifidsctaanzcs 3 der Rcnrctrong 11. 1V. IT. IT" 
hagc3tc3&wtrtL 

Un^er Baatg ou? <fiQ Rgiffen 1 bis 6 dad rmcftmsis 
ad <8o Fu rttos g cte o <Cs3 dcrt goseJglcn AusfQh- 
rungsbci^ricte dngegengen: 

tm (rtcW tagss&atai) tertsctesfcl cental dn 
ofcatcres RoteHft* 11*° und ZussJsntfroete 
irarJ^oDn^cotacuBoSO. S0'dc3(to5av23ats 
28 cuJgocw und mittcto da Vacjcnnsyenda 33, 33r 
cul dsm MonOatsagen 28 vsrepinrti. Donn wtnS der 
Eforffatt£3OT28duTcfl 

c&cng. 11. 1V. 11" Wrt^bfebdcnSrfa^h«3K3 
da Vbrtnsbaiascftjn© 1 vsrfehren. KSabd cSOtrt cr 
eteh mft&Js vicr Redan 83 on der frmoKsandung des 
Rahretrangs 11. IV. 11" dx Glcichztifig warden de- 
FQnnmgsechJaoi 20. und mit cficsai Cba tfio Kalio- 
pSaBen 19 dio ViBrwBung^cJtungen 18. rnfttete der 
FQhrunBBredsr 34 vcr deni Ctortercagen 28 angeno- 
ben und Wnter diesem wteda cbgetegt 

PcrdtsJ zu cCescm Vargcng wad <2o VBrtricboma- 
ccftino 1 1n dsn Bed en 24 ge&lebsn und gteteteeitig das 
zu5s&t ongesstete euft^dtoaro RonrsBQctt 11 aus dem 
Scfc^&cfcsanz 3 ousgcecfcotoi, bnSon cJcn <fio Wdt- 
&fcb3zyfirtda 10 Cba dio DroSgrid^lScu^danRonr- 
11 cbsSMzai (vgJ- Rgur 1 und Rgur 2). 

^5oc^u^cteRohrGC2ck11 rv2te^*o25en£gcu3 
dan Scttttccnrcae 3 aucgecctabai fot uenfen cflo 
KcOjenstertgon 14 in die Vbrtriebszyitnder 10 drtgsferv 
ren. der Bohrvortrieb tsrird g estapp t und der Rta2eroa- 
gen 28 wird Cto db ArtdcctetdBon 17 en cflo 
\fortrtsb3maschinQ 1 angefeoppett fttftteto der Paaiio- 
rtoeJnrtcrrturtg 1 6 wird da Wcrrtiereagsn 28 eo^^ 
itSotdaSdasarfdsmWIonCats^^ 
RohrdOck 11" rcch don Autooten on da vordaai 
Kanto des Rohrctocte 1 1 adegt (wgL Ftgur 3). 

Zum Aufcfe22endss RnnrsS^II'tssdsndJebsi- 
dai fretasrtxeugo 30 dss vcrdacn Arbafctfecfrs 31 
dco C^enacgaa 28 angatobat. bb d35 noch recto 
euCnesefteie Roftrstot* 11 tm ScfceSd des Sch2d- 
ccfosanzes 3 anEegt Oann werden <fie Drchwertaeuge 
30 bcJCtigl co <Sa8 d3o Au^eJrtrtcfctagai 21 das 
Rohnafick 11- outoetten. Ptochdsm <fio Kchaippoi 23 
der DWv^rofio 22 rundum an cter Irmen^andung dss 
8cf£d3cft&an£C3 3 anfiegen, w5rd <£o Aufc»c2ung crre- 
«ot -wos am dnfcctetai (Curch cinoccibsterrciiaatdo 
/Ww^eirtricWimg 21 afo!gl • urtddiQ D7GhasrtaGuge 
30 werden wledsr ebgesenM. Sa&nn w5rd der ttntere 



Afbeftstisch 32des MartSerwagsns 28 mtch vome zum 
vcrtteren Aibeitsfcch 31 bin be»egl urn ctes Zusstz- 
ronrstcck 13" in cino Rositton zwischen dio RohrstQcto 
11 und 1V zu brfngen. Das Dreh^ertaeug 30' did 
angeheben. bis das ZusatzrohfGtOdt 13* bn Schsitel der 
beden RohrstOcto 11 und 11* crtxt unnoch <bs 
Zissttrohrstccfc 13" durch Bc^ttfgai dC3 Drchwcrk- 
zeugs 30' eufgeweitet wird (v#. Rgur 4). Die Autoitung 
des Zuca terehrsl Octe 13" bswirW cine Zer&ienmg und 
Stebi^aung da badsn RormsJOcto 1 1 undll-eo^io 

genden OicrnprcfBo 22 und 22*. 

SchSo&ch wird ouch dao Drcn&erfezcug 30* ait 
dem totoen Arbeltefisch 32 des Mcrtlawegao 28 
ebgssatft und cter Mcntewsssn 28 aieda surflck in 
dai S&n^tecM vafahrcn. Da \fertrteb term bacSs 
aleda a^gatcmntai cadai. aQtra^daftCcrdatso- 
gaia3<£u7cSidai Rotocarcng 11. IV. 11". H^aoCcfcCn 
denStertechachataua r^Vbrtrktey3rtda10ct£teai 
dch ton Cba DrucJ^iao 15 ad dan nai cSngo 
brecfctai Rcnrofittck 11" eb. Oerbeim AusecWeben dss 
neu cJngebrEchta» RchrsCfltte 11" vsrbJsJbertdQ Rarg- 
roum zCTSChai dsssai AuBoKsandung und donansao 
henden Bedan 24 vM mit dna cchnea Grtotertdsn 
Suspension verpreflt urn den Rohrstrang 11. IV, 11". 
11-zu(5teb3teiaat 

Doa in Rgur 8 ctorgcstdRo AuafCJuung^eMd, 
dG3 ofcfc van dem Ebsn bescMebensn AusfGhrungsbsJ- 
Q»d untersohsidet ermaglicht dnen untsrbrechungs- 
Crejen Vbrtrieb. wahrond <fio HerateCung dss 
Rohnsocng a 11. IV, 11". 11" gfckSwsoftJ In da cbai 
beschrtsbensn WeJssi crftigt dsnn (fie Vbrtrtebsma- 
echine 1 Gtotzt ech cm wesenMtsn itt dsr Ver- 
qKinncWtdten 47, 48 gcgai (fcn Bcdai24dtx 

Zu&*un imen 5 to ihgtg da Beauggasishen 





1 


Vbrtn^nnrsochcne 




2 


Schitd 


40 


3 


SchOdsch^anz 




4 


Scnncdrcd 




5 


HartmstoDwertaeuge 




6 


Brechenaum 




7 


F&dotoiung 


45 


8 


StcuozyEnda 




9 


DrcnaCleb 




10 


VbrtlEbszy&nlsr 




ii.iv. ir. ir 


Rohnsfflck 




12, 1ST 


Stofficrtto 


50 


13, 13', 13" 






14 


Kdbenstenge (von 10) 




15 


Dnatqpfertto 




16 


Po3Hior0crcJm1chtung 




17 


Antfocfestttfon 




18 


Vasorgurtfj3ie5ungcn 




19 


Hoftcplatten 




20 


FuhningsscttGnsn 




21.2V 


Auftye^frrichtung 
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22.2? 

23.23* 

24 

25 

26 

27 

28 

29.27 

30.30* 

81 

32 

33.33' 

34 

35 

36 

87 

88 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 



Dichtprofl 

Dichfippen 

Baton 

Rinpjaum 

tnjeMonscttse 

Suspension 

Monti onNoyen 

Betftfigungs w rrichtung (fOf 21. 
211 

Or e hwer ta euge 
Arbefcsfcch fvorder er) 
Art)eas&ch(hinter9f) 
Verspannzyfinder 
FOnrunosnWar 



n Uniangsnchtung feweifc Obertappen. 

3. Vertahren nach einem der Anaproche 1 odor 2, 
dadurch pekWMuefennrt, daB rich de Vortriebs- 

s rrascNne (1) «r don ^xtriob jeweas auf dem 
zutotzt an don Rohrstrang (11. H") angesetz- 
ten ftjhrstOck (1 1-) atostOtzt 

4. Vertahren nach einem der Anaproche 1 bis 3, 
io daduich gekermzelchnet, daB sfch d e \tortrfebe- 

mascNne (1) «Qr den Mortrieb Im umgebenden 
»(2*)i 



Radar 

KupplungsMorrtchlung 



Ungkxh 



Tejastopabscfwiti 
Teleskopzyfnder 

Lager (vorderee) « 7. 

Lager (hktarea) 
VefSpenrteirtheiten (wordere) 
Verapannehherten (Hntere) 



5. Vertahren nach einem der AncprOche 1 bis 4. 
18 dadurch gak m ua te hne t daB eti zwischen der 
AuBenwandung das Roiw auan g s (1 1 . IV. 11*) und 
dem anstehenden Boden (24) vorhandener Ring- 
raum(2S)varloitwW. 

to 6. Vertahren nach Anapruch 5. dadurch oefcenrv 
zefchnet,da8 de Varttlung dea Ringmume (25) 
(bar InjeWkinedOGen (26) am vortriebeabgewand- 
ten Ende des ScNTdschwanzes (3)erfolgL 



Vertahren zum HereteSen aires Tunnels im Schid- 
vortieb mrt toigenden Nnwtihrarwchrtoen: as 



(a) Vbrtrieb einer yortriebsmaschine (1) tvA 
einem Schidp) und einomSch fl d sc hw an z(3), 

(b) Aueechleben einea Rohrstocte (11) aus 
dem Scttttshwanz (3) batm \fcrtrieh, <o 



Vertahren nach einem der Anaproche 1 bte 6. 
dadurch gekannzaWmet, daB da Abdchtung des 
Schiktec^Twanzk«enfaums gegen druckandes 
Wasser Oder gegen eine NfertOOmassa mtttete zwi- 
achan der AuBenwandung der RorvstOd© (11. 11\ 
1T. 11-) und der Innenwandung dea SctAJ- 
achwanzea (3) tngeordrater Ring© sua gumieia- 
stischam Material ertolgt 



8. Vertahren nach einem der Ansproche 1 bis 7. 
dadurch getonnzeichmt, daB der Transport der 
aufweftbaren RohralOcKa (11") mil einem Montier- 
wagen (28) arloigL der da RdwatOxtoOnjaweilB 
vi den SchHschmm (3) transported urtfdortauf- 



(11-) durch den berate ausgebauten Rohr- 
stang (11. 11\ 11") Nndurch in den Schld- 
schwanz(3), 

(d) AutweHan des aufwertwen Rohrstocks 4s 
(11-) rn Schfctecmwnz (3) und ArretJeren der 
Aufcveftung, 

(e) Ansatzan des autgaaai ta ta n Rohrstocte 
(11-) an das bohrvwtriebesartige Ende dea 
berate ausgebauten Rohrstranga (11. 11*. so 

in. 

(f) Wiedemden der Vararfrarisschrata (b) bis 

(•)- 

2. Varfahran nach Anapruch 1. dadurch gekerav a 
zefchnet, daB ate eufweflbare Rohrstocks (11. IV. 
11". 11-)mglcVmlgzuBarr«^ 
bare Bander verwendet warden, deran End en steh 



9. Vertahren nach Anapruch 8. dadurch gakaruv 
zefchnet, daB der Montierwagen (28) beim Durch- 
tauten dea Rdtrstranga (11. IV. 111 <** 
Versccgurtgetertungen (18) der Vortrlebsmaschaia 
(1 1 ) anhabt so daB dese den Transport der Rohra- 
tocto(innkttbeNndem. 



ia Vertahren nach einem der Anaproche 8 und 9. 
dadurch gekennzrfchnet, daB der Montierwagen 
(28) Im Schldbchwam (3) an die Ntortrtebema- 
serine (1) angefcoppeft wud. 

11. Vertahren nach Anapruch 10. dadurch gekenn- 
zeJchnet, da8 cfie EnergJevereorgung und/oder de 
Steuarur*cteMcrtierwBQ^(2S)^ 
ten Zustand Ober da Vtrtiebsimschna (1) arloajt 

%Z Vertahren nach einem der Aitsproche 1 bis 11. 
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dadurch geken jtc e kiswt , daB zusatztch zum auf- 
wertbaren Rohrtiuck (in Zusatzrohr- 
stuck (131 in cten Schfldsctiwanz transports wW. 
welches nach dem Aufweften. Arretieren und 
Anset2OTde6Rohret0cte(inana^nbereitsau6- 5 
gebauten Rohrstrang (11. IV. 11'. 13. 130 in den 
Bereich der StoBtante (12) axrtschen dem Rohr 
stock (in und dem Rorirstang (11. IV. 11" 13. 
13) verbracht und dort aufgewertet wird. bis ee an 
den hneriwandungen des Rchrstucte (11-) aid 10 
des Rr jhr strangs (11) anflegt, wonach die Aufwei- 
tuno arretiert wird. 

13. Verfahren nach Anspruch 12 und efnem dar 
Ar«*r0che8bis11.o*durchge^ « 
dar Montieiwagen (28) jewefe am RohrstOck (in 
und am Ziaatzrohrstuck (131 xuaamman in dan 
Scrttschwariz (3) tnvcporfiart. zunachst das 
RohrstOck (11-) •uNraftat arrefiart und an dan 
berate auagebautan Rotastrang (11) ansetzt, und 20 
danach das Zuaatzrahrstuck (131 * Ptttton 
bringl aufwertet und arretiert 

14. Verfahren nach ainem der AreprOche 1 bis 13. 
dadurch gekiirmzelchnet, daB sftrntBche Vertarv a 
rensschritta femgeetauert ertoigen. 

15. Anordnung zur Durchtuhrung des Verfahrens nach 
atom der AnsprOcha 1 bts 14, umtassend: 

90 

- eine Vbrtriebsrraschine (1) mrt einem SchM 
(2) und ainem Scrtktechwanz (3). 

- eine Anzahi von aufweifcaren Rohrstucken 

(ii. iv. ir. in. 

- ein Tranapwtnieial (28) Transport der auf- » 
werfcaren RohrslOcka (11*1 * Schid- 
schwanz (3), 

• Ajfwefteinrttttungen (21) zum Aufweiten der 
Rohrttocka (11.1V. 11". 11"). 

- Metervorrichtungen zum Arratieren der Auf- «o 
weitung, 

- eine PostboniereinnWung (16) zum Ansetzen 
der aufgewertaten Rohretocka (11*1 an das 
vcKtiebsaertigeErKtedasbereftsausg^ u^ 
Ftortnarang8(ll.ii\iV% <* 

- sowfe MMai (10. 14. 15) zum Ausschieben der 
aufgewerteten RohrstOcke (11, IV. IV. in 
aua dam Schidschwanz (3). 

16. Anordnung nach Anspruch 15. dadurch gekann- so 
zatcrmet. daB da auhvettaren RohrstOcke (11. 

1 V. 1 1". 1 1") fingfcVmig zusammengebogana. auf- 
weilbare Bandar etnd. deren Enden steh in 
Umfangsrtchtung jeweite Obertappen. 

65 

17. AnoitiriungnachsaiemdrAns^ 
dadufchgekamnalctmet, daB am SchMschwanz 
(3) hjekfjonsdOsen (26) angeordnet slnd. um den 



Rngraum (25) zwischen der AuBenwandung des 
Rohrstrangs (11. IV. 11") und dam anetahendan 
Boden (24) zu verfQflen. 

1a Anordnung nach ainam dar AnsprOcha 15 bis 17. 
dadur ch gekennzslcftnet, daB de auhvaMbaren 
RohrstuckB(11. IV. IV. 11") mitan itrer AuBerv 
wandung angabrachten Ringen aus gunrnielasti- 
echem Material vareehen sind. 

19. Anordnung nach einem der AnsprOche 15 bis 18. 
dadurch gekennzetehnal, daB die AuBentanten 
der aufweitoeren RohrstOcke rrit ainem gummieta- 
stfschen Material oberzogen slnd. 

2a Anordnung nach den Ampruchon 16 und 19. 
oadurch gefcemzelchnet, daB Im Obertappungs- 

weeanfikhen axial vertaule^ 

lappenden Bandenden angeordnete Dichaaig w- 

handenist 

21. Anordnung nach ainem dar AnsprOcha 15 bis 20. 
dadurch gekennzetehnet, daB das Trejwportrnfcel 
ekiMontierwagen (28) 1st to eine Betfl*giingsvor- 
richtung (29) fur da Aulwefteinrfchtungen (21) tragi 

22. Anordnung nach Anspruch 21. dadurch gefcemv 
zeichnet, daB die VtartriebsmascWna (1) eine 
Andoctetatkxi (17) zum Ankoppeln des Montierwa- 
gene (28) aufweist. 

23. Anordnung nach Anspruch 22. dadurch gafcenrv 
zatcfiwt, daB Ola PcsttMarairvichtung (16) dar 
Ardockstation(l7)zugeordnetist 

24. Anrjrdajngnach ainem dar AnsprOcha 22 odar 23. 
dadurch gakewuekhnat, daB der Monfiarwagen 

(28) uber de Andockstatton (17) mtt den Versor- 
gungstertungen (18) der VcxtriebemaschinG (1) ver- 
bkidbar tst 

25. Anordnung nach einem der AnsprOcha 21 bis 24. 
dadurch geaafiixetehnet. daB der Mcrtierwagen 
(28) Mrttal (34) zum Anheben dar Varsorgwngslei- 
tungen (18) der MartriebarrtaacMna (1) aurwetet 

26. Anordnung nach ainam dar AnsprOcha 15 bis 25. 
dadurch gekennzeicttnet, daB aufweitbara Zusatz- 
rohrslOcto (13) zum Anlegen an da lnnew«ndun- 
gen Jewels zweier berachbarter RohrslOcka (11. 
1 1 •) im Beretah von deren zwischenlegandenStoB- 
tante (12) vorgesehen aind. 

27. Anordnung nach Anspruch 26 und ainem dar 
Ampruche 21 bis 25. dadurch gekertnzetehnet 
daB der Montierwagen (28) fur den paarweisen 
Transport von mindestens einem RohrstOck (11"") 
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und rrtndastens einem Z u6ato ohi s tock (13") aus- 
goWdet ict und iawafls eino BetfltjQi^gsvorrktrtirig 
(29) urn Aufwefan dee Rohrstocto (in towie 
Jawafls cine weitare Betflfiguncjsworrfcfituno (29} 
zum Aufweiten dee ZueatzrohretOcte (13") auf- 5 
waist 

28. AnordnuriQ nach Anspruch 27. dadurch gekarav 
jteftcnnot, dafl cfca bcictan BatffiiguncjSvoiTichtun- 
Qen (29. 29} unabhanglg voneinandar betfttifijber. 10 
unabhangig voneinandef anhefabar und ataflritoar 
soma oagarwnandar vanscttabbar ausgebMet 
and. 

29. Ararhng nach eirtam dor Areprtfche 15 bis 28. is 
dadurch gakanruafctinet, dafi <fia \tortrtabsma- 
tcNne (1) ain zwanwnachlabbarsa Teleatoptea 
(40) sorts davor und dahhtar racial flbar da 
AuBanwandung das SchBdschwanzas (3) austahr- 
bara Vvspannainhaitan (47. 48) aufwaist » 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
3 . Then an expandable pipe segment 11 ' " is transported through the 
already supported pipeline 11, 11», 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment 11'" is attached to the bore feed-sided end of the already 
supported pipeline 11, 11', 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11', 11", 11*"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, 11'" and in this manner center and stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers. 

Figure 3 

[see source for figure] 
EP 0 881 359 Al 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust-boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method. 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation. 

To prevent any pressure -exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber- like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure -exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber-like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber-like elasticity impacts on a material exhibiting rubber-like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail . Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded- in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitable coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 
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In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - V, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 



7 



EP 0 881 359 Al 

The roadheader 1 can be guided by means of control cylinders 8. A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11*, and 
11". 

Auxiliary pipe segments 13 and 13', sitting close to the inside walls of 
the pipe segments 11, ll 1 , 11", are disposed at the abutting edges 12, 12' 
between the individual pipe segments 11, 11' and 11". Said auxiliary pipe 
segments stabilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11 » . Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, 11', 11" and the auxiliary pipe segments 13, 
13' are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack- like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11". The auxiliary pipe segments 13, 
13 1 are also provided with such expanding devices 21'. 
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The outside edges of the pipe segments 11, 11' bear peripheral annular 
sealing profiles 22, 22 ' , by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11' in the area of their 
abutting edge 12. 

The sealing profiles 22, 22 ■ are provided on the outside with peripheral 
annular sealing lips 23, 23 f , which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23 » prevent any pressure-exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11', 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11', 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11' ", 
transported' through the already supported pipeline 11, 11' # 11", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment 11'", which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, ll 1 , 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment ll 1 " lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30\ which engage with 
the above -described pinions of the expanding devices 21, 21'. 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29' for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow. 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33', which guarantee during the transport 
of the pipe segment 11' « and the auxiliary pipe segment 13" that the rotary 
tools 30, 30' remain in engagement with the respective expanding devices 21, 
21». To raise the actuators 29, 29', the bracing cylinders 33, 33' are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, ll 1 , 11" and are 
disposed in front of the pipe segment 11' " or behind the auxiliary pipe segment 
13", but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11*, 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11 1 " and the auxiliary pipe 
segment 13". 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3. The pipe segment 11*" 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent . The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 32 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13" was moved into position. The 
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auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment 11'". By raising the rotary tool 30* 
into the apex of the pipeline 11, 11 * " and by rotating the pinion of the 
expanding device 21' , the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 11'". 

Figure 5 is a sectional view along the line V - V of Figure 3. On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline- The pipe segment 11' " , transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recognize that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
(which cannot be recognized in Figure 3), by means of which the erector car 28 
can be moved back and forth in the pipeline 11, 11', 11". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader 1. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28 by means of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5. On the 
frame 35 is a front work table 31, which carries two rotary tools 30 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11 ,M . On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11'", 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11' " in interaction with the rotary tools 30 a secure hold for the 
transport . 
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The rear worktable 32 of the erector car 28 is mounted on the frame 35 by 
means of traversing rails 38 and oblong holes 39 so as to slide longitudinally. 
It carries a rotary tool 30 \ which holds the auxiliary pipe segment 13" , which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33 f , which are disposed on the right and the left. 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 36, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, 11 ' , 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment 11'". Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 28 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11', 11", ll ,n 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13' and 13" sit 
inside the pipe segments 11, 11', 11", ll 1 ". It is also evident from this 
drawing that the sealing lips 23, 23 1 of the sealing profiles 22, 22' act as 
peripheral sealing rings. 

Figure 8 depicts another embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of this embodiment 
contains a telescope member 40, which is formed in essence by means of an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxially relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43. 

The telescope member 40 is extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 45 and are braced on the rear portion of the 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 40 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1. 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11 », 11", 11'". 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", 11'" is 
produced in the protection of the shield tail 3 . 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6 . 

In the starting shaft (not illustrated) an expandable pipe segment 11'" 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30' of 
the erector car 28 and braced on the erector car 28 by means of the bracing 
cylinders 33, 33'. Then the erector car 28 is driven through the already 
supported pipeline 11, 11", 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment 11'" 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment 11* the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
11* After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped -- which is done 
most simply by a self -arresting expanding device 21 and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11'. The rotary 
tool 30' is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11 ,M , whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30 » (see Figure 4). The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11' " and an improved sealing effect of the sealing profiles 22 
and 22* , lying between said pipe segments. 

Finally even the rotary tool 30' is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11', 11", 11' " back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment ll ,n that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11 ,H 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, ll f , 11", 11 ! ". 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 
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production of the pipeline 11, 11\ 11". H ,n continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 48 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (ll 1 ") through the already 
supported pipeline (11, 11*, 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11'") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11'") to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11' , 11", 11"') . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(ll ,n ), which was attached last to the pipeline (11, 11', 11"). 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24) . 

5. Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the 
pipeline (11, 11', 11") and the remaining soil (24), is filled. 

6. Process, as claimed in Claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure -exerting 
water or against a filler by means of rings, which are made of a material 
with rubber- like elasticity and are disposed between the outside wall of 
the pipe segments (11, ll 1 , 11", 11'") and the inside wall of the shield 
tail (3) . 

8. Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11'") are transported with an erector 
car (28), which transports the pipe segments (11'") into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, ll 1 , 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11"'). 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (ll ,n ), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11'") to the 
already supported pipeline (11, 11', 11", 13, 13'), said auxiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (11'") and the pipeline (11, 11', 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (ll 1 ") 
and the pipeline (11), whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(ll ,n ) and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (11'"), stops and attaches to the 
already supported pipeline (11), and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

roadheader (1) with a shield (2) and a shield tail (3) , 
a number of expandable pipe segments (11, ll 1 , 11", 11 ,M ), 
- transport means (28) to transport the expandable pipe segments (11 ! ") 
into the shield tail (3), 

expanding devices (21) to expand the pipe segments (11, 11', 11" 
ll 1 ") , 



18 



EP 0 881 359 Al 



- stopping devices to stop the expansion, 

a positioner (16) to attach the expanded pipe segments (11* ") to the 
sided-sided end of the already supported pipeline (11, 11' , 11") , 
and means (10, 14, 15) to shove the expanded pipe segments (11, 11', 
11", 11'") out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, ll 1 , 11", 11* ") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction. 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles (26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, 11', 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, 11', 11", ll 1 ") are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber -like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber-like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands . 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28) , which carries an 
actuator (29) for the expanding devices (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28) . 
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23. Arrangement, as claimed in Claim 22 , characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1) . 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (28) exhibits means (34) to raise the supply 
lines (18) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, 11') are provided in the 
area of their abutting edge (12), which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11'") and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11'") and another actuator (29*) for expanding the auxiliary 
pipe segment (13") . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29') can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (40) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

[see source for figures] 
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